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METHOD AND DEVICE FOR CORRECTING WORKING POINT OF LASER 
BEAM MACHINE 
, u) 4-356389 (A) (43) 10.12.1992 (19) J P 

91) Appl- No. 3-129161 (22) 31.5.1991 

m HITACHI SEIKO LTD (72) YOSHITATSU NAITOU(l) 
JjD Int. CI 5 . B23K26/02,B23K26/00,G05Bl9/18//H05K3/00 

pUR^^ SE: To automatically correct a misalignment of a working point which 
follows a misalignment of an optical axis of a laser light. 

CONSTITUTION: In a designated position of a work 32, a machining hole 64 
and a laser beam machining hole 68 are formed, the machining hole 64 and 
the laser beam machining hole 68 are photographed as objects to be 
photographed, a result of this photographing is subjected to image processing 
and coordinate information of the machining hole 64 and the laser beam machin- 
ing hole 68 is generated, and based on this coordinate information, a deviation 
of the center coordinate of the machining hole 64 and the center coordinate 
of the laser beam machining hole 68 is derived, and the coordinate information 
of a working point is corrected by using this deviation value as a correction 
value which follows a misalignment of an optical axis of a laser light 52. 




30 NC 



10: head. \2: X table. I t: V table. 13: spindle main shaft. 
?D: CCD camera, tl: monitor device. 2 J: image processor. 
26: iaser main shaft. 28: laser oscillator. :M: NC device 



(54) LASER BEAM MACHINE 

(11) 4-356390 (A) (43) 10.12.1992 (19) JP 

(21) Appl. No. 3-129945 (22) 31.51991 

(71) AMADA CO LTD (72) TAKESHI KUSAKA 

(51) Int. CI 5 . B23K26/02,B23K26/08,G05B19/19,H04N7/18 



PURPOSE: To offer the laser beam machine of a uniaxial work and uniaxial 
light moving type, which can photograph a working point of a work, although 
it cannot be photographed up to the present 

CONSTITUTION: In a laser beam machine 1 moving a work W in the X axis 
direction, and also, moving a working head 11 in the Y axis direction, a 
photographing device 111 for photographing a working point of the work VV 
is attached to one side face of the working head 11, and also, a light source 
113 is provided on a cutting plate 21 moving in the same direction synchronizing 
with the working head 11. 




(54) CAPACITANCE TYPE HEIGHT SENSOR OF LASER BEAM MACHINE 
(11) 4-356391 (A) (43) 10.12.1992 (19) JP 

(21) Appl. No. 3-109252 (22) 14.5.1991 

(71) MITSUBISHI ELECTRIC CORP (72) TOSHIYUKI HOKODATE 
(51) Int. CI 5 . B23K26/04,G01B7/00,G01B7/14 

PURPOSE: To suppress the plasma from generating between a nozzle and an 
object to be worked in the course of laser beam machining, and to stabilize 
the capacitance between a nozzle and the object to be worked. 

CONSTITUTION: The laser beam machine is provided with a capacitance sensor 
for obtaining a detection value corresponding to a capacitance between a nozzle 
1 and an object 4 to be worked by applying AC power between both of them, 
a DC power source 9 for obstructing the generation of plasma by applying 
a DC high voltage between both of them 1, 4, and a capacitor 11 and an induc- 
tor 10 for obstructing DC and AC, respectively.. Also, this machine is provided 
with the capacitance sensor, and a DC power source for obstructing the genera- 
tion of plasma by applying a DC high voltage to the outside periphery of the 
nozzle and the space between a conductor ring having a gap and the object 
to be worked. Since the capacitance between the nozzle and the object to be 
worked in the course of laser beam machining is stabilized, working can be 
executed with high accuracy. 



5: capacitance sensor 
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(54) l&mnzm u-u'jnxWOTiwx^-f > M8iE;tfi£&tf-e-0)gB 



(57) [gift] 

[«B£] 7-^3 2tf)fgJg<OftBf;:«ttMjnX7t6 4<h 
U-1fttlX7t6 8*^L, ««flnX7t6 4tU- tfSD 
X7X6 8*»?*i:lTll»l. C<73»«iK**i®«ffi 
3L/T*MSnXA6 4 «t U— «f floiA 6 8 0)&«WI8£ 
£fiSU ^rojSStfSS:SfC«l«anX^6 4W^;C>ffi« 
£ U— tftraXT^ 6 8 <0*-i>&«{<!:Z><BM*:fc#. dcOM 

x* < > hostm m&miE?*. 





(2) 



istx® i ] m&mmz'&-o ranx** awfgssw&a 
iceaftAU dw«S8Tu— tfflox«*<E>anx*f*OT 

««*0X7tlCtSlttT U— tf 3tt*8H*t LT«lX*t*K 
■9-'J50XA«:^bK U. ^(CSnX*f*W««5!J0XA<i:U— tf 
ttIX^SrS^»<i:L.Tffl«L. C 0)4tflkttX«Btftffla 

uxmmuaxrKizu— tfAnx7twjsg{is$a££i>£u -r 

(D&&if«*g»C»W*X7t<aftB£giEPffi8.t:LT» i0 

<atLTSnx^'f > hOT&srasgSrfiiE-r-su— tfSOX 

[iS#iI2] J^£tf?8lC&oT}jnX*f*©fg5ecD{a:8 
(cu— tfAnx;*:£fl£6SU ^-<z>&£«till8K:ftoTfl]X 
*f*co tf mufttm cmi£<n®.&\zmwiai:K&M 

j£L. ^{3flnX*f*W««S0X7^<tU— ^SnXTt^S^ 
*£LT«*U C<a«tfci&*£HffcfflSUT!)l«anX 

StC««flOXA<Z)ttB££ip£«<i: LTWttJOXT^W 1 * 1 
i-SSiU- tfSnX7t05*-C^S<i:O<SM*5R*. d<75 
{SMfit* U— tf7tC07t««-rnfc:»-5MiEffl<i: bTiJDX 

> h w&gsifc $8£MiE-f -5 Jrax«roflnxtf f 

&Bifco&-f-5SH i{£Bfcs!>#g:£. ^ifiBft*fSi: 
<t offiaft*5nfesnxM*roig^cDfi:atca«i3DX7X 

xwou— t»-*7t<757ttt*««anx7t<i:Piussw{sa{c jo 

=fc o &Bft* snt u— tfanx«* <E>anx*t£K:it5]ttT 

*S $8 ±&L¥8> <r> ±f$. (c ct £ ffigfll « £g fc ««irax^co 

x7tco^.offist(7)®M*aLai-r^{gMi9Lai#a<i:. <e 
«jmi^srojniiicj:*(ia4t*u— tf3to*«fc<orn 40 

*jE^»£*flM.-cn* u-— tfjox»<oai#-r > Kffi 

t>»tt * {IS 9t « £ * L » *6 »5E 5 ft 

rv»*»*qi4iE«©u— tfanwottn^-f > m*ie 

St. 

[0 0 0 1] 30 




2 

imm±<Dmm#&] *»wiu--tfiniw«5toi#'r 

> haiE^^ac/-e-cosa{c«o. co»u— tf 

faX»»Cfctt*7t^£Wt*ft£ffiIE UTIE«£/jnX*-f 

> h k u— tf /rax*JSTfr*f ate u— tfAnx«OTAnxtf 

[0 0 0 2] . 

[SE3fc<7)t$flf] &3fe. COi l/-1flDIitl/TH6i: 
jnSft-5t>W*<ffl6ftT^>-5. COTU— tffilIX«<Z>^-y 
h' 1 0 OilCtetf-f f 4 1 0 2$^LTXf-^l' 1 0 4 
«t/f-f H 1 0 2C»oT»ft"K»KB«*ftT*0. X 

j— -ffr\ o 4±»ctt//-f k i o et^LTYy-rji/ 

1 0 8##-f h' 1 0 6KiBoT»»i>JteK:EHSftTV> 
■5. Xf-^H 0 4«#-^^i"Jal 1 O tISS 
ft. yt-^;h 0 8 'J a 1 1 2 

ntus. s#-;^?'jai io. 1 1 2(i-en?n 

DC^-^114. 1 1 6{C«ijS$ftT-feO. SDCt 
— ^114, 1 1 6**NC£B 1 1 8*>6CDlfi^fCJ:-3 
TtsHE-r^xhX^-^H 0 4**#-f HO 2!:!8tT 

4. 10 8AW5i. Yf-^H0 8il:BS3 
tLfzV-? 1 2 0**X»StfYi6»C»T3-C(MfcT*J:3 
Sfc7-i'12 0(n±^!:Ba7A12 
2**EB£ftT*30. 22C(il/-tf£« 
1 2 4**H5£SftT</>-5. 2 4rtCtt*j« 

1/>X1 26, 'OKS7-12 8**iRii«3ftT*5D. 
U — tf£ttl 2 4tCii. NC&Bl 1 8*6roffi<frtC«fc 
o T U— tf 38 fig 13 0*6© U— tf 3t 13 2 *3>*ft 
C<Z)U— tfJtl 3 2^>n7 - 1 2 8T9 
0*jtfT7f[6l^Ae.ftfe*i^U>Xl 2 6 Sr^CL 
17-^ 1 2 0 ±{C.ra|t$ft.-5J;^(C^:oT.V^-5. fte 
f>*>V— tf^ttl 2 4*61/- tfftl 3 2$r7-^ 1 2 
0±K:flHI*r*CtK:J;-3T7 — 1 2 OWJiScofiB 
(C Is — tf ttlXTt * JglSKT * C 4: * * . 
[0 0 0 3] tftDI«K*Jt»Ttt. 
H7fttfH8IC?i*£ft<5J:3lC. nS6ti«i-^JOX9|g# 
CO|g*ltC<k 0 ^>Fi7-l 2 8&tfJ!t5.'5U>Xl 2 6 
ft¥&© 7 9 -f / > h \zm*ifi± IS 5 £ V— tf % 1 

3 2©7t»<i:SnX^-f > h 1 3 4 £<DfS\lZ'rntf±CtZ 
0, tfJiflTSl 3 OWSCW^Sgl 3 6© 

T7<>> hco£EU(Cck^TU— tfjti 3 2<nxm£fia 
x#-f > h i 3 4£©rflic-rft#£i;fc9-r*c<!:ata 

■5. 3<DJ:o^-rfttt?tKSlClt0ilLT^:€r<75:*>I<i: 
*flJ6ftT^-5. 
[0 0 0 4] ^fc7t^^*ffSL«:»<i:3t¥IS*Pfaf-t 
•yhf-Si. U— tfJtl 3 2<7)3tt*6*ttlX*-f >H 1 3 

4 tRU&BKfcS&^Jfa***. 

[0 0 0 5] U— tf >t 1 3 2 WTtWi/JDX^-r >hl 3 

4t»eafn:i »«s^^<t:©w«fttixrfi*s o 
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<!: ara » fis* 3 n^: u © T?t*^ <73ta: a-rntc «fc 
2 <03t«<h. jbxjiw > m 3 4 twfsifces-rn*^ 

CSt. "7 — * 1 2 O<0$iS<A&B»CL' — tfAnX7v$:IE 
5tlCJBl«-C#-r7-^ 1 2 OOTSnxaSAtiST-r-SCIi 
l^-lf^l 3 2<T>ftSbt.U\T.m > h 
1 3 4 t<CteB-rn*aa(Ci;oTJS^L. dtf>ftH-r 

[0 0 0 6] 

[%9!fttJRftLJ:3&?SIRa] fax* 

12 0M/- tf3fe 1 3 2 £— SB8#tLT r 7-^ 1 2 
OKI/- tftll]X7t£«6EU U— !«nirt*!t*SI*ffl 

-f > h 1 3 4 £ <©<£B-rn*?*B u rrotniSNC 

SB 1 1 8 'vtiJEMt ITA^J U 12 0C 

U— tf* 1 3 2 tRWtU ca«ft«efftfK*M«fflb> 

iE.t?mt>mm-c&z t^^iEaE^aB-rna**** c 

[0 0 0 7] *sg^osw«. u— fftroftttortlfC 

■5 I'— tfiOXWOTSOXtf-f > SSiE^ffifi.^-e-COSB* 
[0 0 0 8] 

WSlC'tfo T U-lf JDX«<75 U— y3tOT7t»Sr««anX 

ft£l§]i;f&i£0>&ficta:Bifes!>u c©«»TU'— iftn 
x«a> e.Jox»*w««3!iQx^ictsittT u—tf^sait 

LTAlIXitftfC U— tfiJIJX3*C*JKfi£U ^fCilDXttftOT 
»«2HIX7t£U — *fJ»X7t$»^t UT»«L, COT 
««*§*£ia»$Q.S LT««SDX7t<i: U— tf SOXTtcaffi 
Sf««*^fiKb. COffitSWS£3K«tttaX7tOTt£fi 
£S*P®SJ£: LT««JjOX7tOT^^g{i U— tfflUXTt 

ttOT rn fC 5 SlIEffl £ L TflDIstf-f > S $ 
St IE T 5 U— tffaXfiSOTflDXtf-f > M*iE7Jtt*«JB L 

[0 0 0 9] m2<D^mtLx. mxmmzvt^xmj: 
»*ro«S05fi:Btcu— y-'jjnx7t£»B£U *<n'&m& 
W $ c '<£ -3 r Jo x it ft u — tffln x 7t £ pi c ft s ot fit B 

;fcCfaX#ift<0«ttanX7X£U 
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U COTffi«W$8*gK««toX7t(0&B£gipj£« l i; 
b T««flDX TvOT'P'kJSSl £ U— if *nxrt<7>«*i.6ffi« £ 

5 S8IE<iS£ L, TJjnX#-f > h JSJEr* U- 

-tfanXMOttlXtf-f > h SfHTjfSSS/BLfcfcOTa 

[ooio] mi co^BiLT. JiSffif^jcaeoTjnx 

«*SraseBlCQ:Bfts!)T5.?Bl&B»si>^ai. SB 
i0 1 &BfcA#SK:=fc0ttBft#$n£j!)nX*t£<Z)fg5£a> 
fi:B!CW«ilOX7tS:JgE«-r'5««inX^ai:. 
tCfto T U--tf aiX«<73 U— tfftOTft«£««jtal7\; £ 
PIi;jgi£OTteBiCfiB»«i>-r-5m2fefift««)^8 < i:. SB 
2 &B J; Q&a&sbSft/z v— tfjjnx«a>e 
anxttft tzfSi rtrmm $ n*: ffttc =k -s u— tf jpx 

^£««flDX^gtCJ;*««;!!nX^£fc¥#£ Ltlttt 

«inx a <h v — tf inxTt coffient ^ * ^eg-r -5 ji^ts^ 

27 SlC««iniX7tOT(2:BS:S^M«<i:L,Tfiatt?inX7tcD^ 

'C^Si u— -y-'JnxAOT^^aiiOTigM^SLtii-r-sis 

Sf«^ * SfiiE -T -5 MiE^© i 4 d^.T U -5 U — tf JIDX« 

[0 0 1 1] mi<D&W£-gtSWS2<D&a.iiLT. j»X 
U-ifJttc*tLTS*t^OTi«^4#«t*^-rS5S 

»£ L ntM ^ tf anx« 

50 OTftOX^-f > hSliESB$«e£L,^:t)CO-ca5-5. 
[0 0 12] 

[f^ffl] wi2Ufe^atc«knif. *nx*fftOT«5eco&B 

(Cfi»«ttIX7ti: U— tfttlXAS^BgU. JtoX*t£tf>«« 
SnXTtiU— tf JnX^Sr»¥«: l i:LTfflfiftL. COT»« 
L,T««^DX7t £ V— tf SDX A 
d©£Bra«£SKW«anX7t<a&B££2* 
IBtLT, W«SnX7tro«f»i>J^«<i:U— ifJOXTtOT^ 

rnjc*^ si iEffli uxsnx^-f > Nw^^ftiiE-r* 

[0 0 13] 

[ooi4] aii:*i>t. CO: u— tfsnx*i o« 

^•yHlO. Xf-^12, Yf- 4. 3 7 A 
16. XtT>KJUi«18. CCD*^72 0. — 9 
S!22, iS«aiaSB2 4. U— tf£«2 6. tf 

50 «fi^2 8. ncsi3 QrtE^mxxm^nxn 
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0, NCSS3 0 ^6^t§^(CSEoTY^-y;H 4 _t 
<7)«7-^ 3 2 IC2tUTU — tf*JDX7v&tf««ttlX7t£J& 

CO 0 1 5] ^ v K 1 0 \Z&&¥-WL±\ZBtfL2tlT& 
0. ^ y K 1 0CO±ffi(CSi-^CD^-f K 3 O^fTiC/i 

4 «h¥fT{cEa$n/t#-;u^^ u i36 ft 

DCt-^ 3 8 tcaSSnTi50, DCt-^3 8^N 
Cgi3 O^cofg^tcftoTtlliETSi:. DC^-^ 
3 8 COlEJieiCff^T^ — Jl/X^ >Ji3 S^EsllELX^ — 
1 2^S^< h* 3 4(C?e^T¥ff^ft-r^c±:5tC7S 
oT^£o i fcXf-^ 1 2 ±i:«-»^^< H 4 0 
*<¥fT{C&-?T@££nT*50. &#-f F4 0±(C',*Y 

4C^JKgS(B!l^ti^^g5^^52^nTi3 0. CCD* 

'Jzl4 2C0Sggg}iDC^:-^4 4tcajj$$tlT^^o ^E" 
LTDC^E— ^4 4^NCgS3 0 ^ft^KfiEo T 
EIfET3£:. DC^-*4 4<fl®$E(C<¥oT*--;UX^ 
Uol4 2^lHltEL, Y^-7MH 4A^-f R 0 (Cteo 
TTfT^ftT^i^lCT^oT^^o Yf-^H4±i: 
tetalttatUTCD?-^ 3 2#HS£tlT*3 9, Xr 
-y;H 2, Y^-^;H 4^TfT»ft"r^C<i:tCJ: 
0. 7-^ 3 2^XttSlXY«^f6]{CiaoT^»T^c: 
<htC&£o -Tttfe** X, Yx-70H2. 14, ^ 
K3 4, 4 0, DC^-? 3 8, 4 2. #-;U7^ U a. 
3 6, 4 2. NCSS3 0(i{4a*»^aiLT«l«$ 

[0 0 16] 1 6&(Jf£3^fl2tC^fi££nT^y 

H 1 0 -tlCH^^tlTV^, ::<£>n ^ A 1 6 fcttX t!> 
H^i«18, CCD*^72 0, U-1f^»2 6^a 

ssnto^, xtf>F^iii 8tt^-c^^^fflii{cx> 

(S^«HU;U) 4 6£«l*T;fc9. NCS13 
0^ecotg^tCti£oTX> K ^ ;U 4 6 £#&&tf[E]IEffl 
ihLTV-tr 3 2COti^cOfi[atC««anX7tS:?gB£-r^ 
««MX^K£LT«f££nT^* 0 CCD^3/720 
\Z*(D$c%imtzmW&&4 8${iAT^0. !$tpi&B4 
8 tZcfcoTSS^^tlfe^-^ 3 2 *SE^*<hLTffl« 

u »*fi^=&^x^^a2 2^mijrz>m&^mtL 

Xm&2tlX^Z>. ^:X^gB2 2<Z>Hi®±£f3:CCD 
2 0<7?«»fi#lc:j:^B»^iS«S^^n^ct:o 

iSi2 4t:A^sn5ioi:^oT0^. 

»24^ccd*^72 ofrznmfcmn&wmmmL 

TU-1finX7t<i:»«J!JOXA(7)jffiSt»«^*«T^ffi« 
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S12 4I1 ^O^ffiSWffl^S^WMilOXTt^aa 
£S*Pffi«£: LTSMljnXA^^i^aiiU— tfJiDXTt 

i^tCftott^, ^LTCcD|*a}*Sj&ttNC£B3 0 

(cA^sn^o Ncsa3 o«i®*jas^a2 4T»ai 

^ctotC^oTC^. 5^.(CNCSa3 2^7-^7 3 2 
$MXT^^^(7)®af»«^<i:^^UT*3 0, J£tSW 
10 §8£SfCDC^-^ 3 8. 4 4 (D^Vl^UM^r £ <fc o IC 
7SoT^<5, tf£»2 6tCfi.«^U>X4 8<h 

^>K3^-5 OtfWmZtlT&O* U-if^tt2 6lC 
SiU— tf»»i8 2 8 ^6 <D]s — *f2tS 2^^tlt^ 
^„ C0)U— tfJttS 2li^>K57-5 0(C=k-3T9 0 

Silfr^ft^ffitf en, u-+f££fi 2 6cDtt^r$] 

lC?9oT£«U MU>X48^LT7-^32J: 
lC8B3tSn*cfc3lc;£oT^*. ^IT7-^ 3 2 JitC 

2? [0 0 17] ±f£StE£tC43^T, 7-*3 2ICU— tftt 
X£J56f fC&LT, 7-i? 3 2 t.LX. 02tC7K£n£ 
U-tf3fc 5 2C»LTKIt»<0*^»tt*S*" 
ltt5 4, 5 6, 5 8 tU— if3t5 2 JCJtUTS*t*05 

«^#ttt«r»m*t6 o. 6 2t^$n^« 

CCD7-^ 3 2 SflPXdW > hSiEffl^tea 
iZ'&iXDC*:-* 3 8. 4 4£IB»jLT7-^ 3 2 £ 

^isfiiaicftaft^r^o c©»wi;>K*£ii8 

*K»LTX> K5JI/4 6*7 — * 3 2«^T*U 7 
30 3 2a)»S©tt«K««ini7t6 4 C 

a. coDfttXT— 2, yt-mhwkis 

ttT7-> 3 2 *U— 2 6 OXT^ftS * *. 
CCDig£\ XK> K^ilttl 8<7>&«£:U--lf£fS2 6 
<h^tea*%«UTU-if£«2 6 <03fc*M*««flOX?t 

U— !ff8S»2 8** 6 7— ^ 3 2 lC»4>X#y K3t6 6 

^mmLxmmu6 ofcu— tfaix?t6 8 

CC7)U-+fSnX7t6 8tt««40X^C6 4 J:0S<O/hSV^ 

#t£-££75:#tCW]Ji#6 0tCCO^U-lfSaX^6 8€:^ 

[0 0 18] WZ, ««tt3X7^6 4R^U-1t*flOX7t6 
8*«CCD^^72 0<7)JIT<k>ia«t'5twXT— 
2. Yf- ^JH 4M»lT7-?3 2 £f&£tf)ft8 
»Ctt«*"»T*. C0)tt»TSH?H»«4 8tCi:r3T7- 
^7 3 2 ««SQX7t 6 4 £ U-^fSPXTt 6 8 

cnecTDft^ffSrCCD^^^ 2 o r 
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SiK$n. U— fJinXA6 8OTil«7 2(iPS«cDiS« < i: 

Si»«$8t;iig«S&lIgB 2 4 \Z\-h 2 n. 85«fflggB 
2 4iCfc<^T»«UDX7 , ':6 4 i Iz-failA 6 8 (DffiS* 

IA6 4tU-tfttII^6 8CD&£tSS8£±J5£-r*ICJ£ 
Otlt *-fiS«7 0WiStftt»aS:-(iIfkLT[*?g8<OL 

A X = X 2 - X 1 

AY=Y2-Y1 
±ffi (1) . (2) 5£lCiiEoT««ani7t6 4tU-f 
S0X^6 8<&'*>.C>&«<OffiS£jfc#£;r£;5<T#5. -5- 
LTCCOfiiSOTffigf (AX. AY) Sflnitf-f > l-Offl 

iE<aiLTNc^a3 O'nx^-t-s. Nc^a3o^a 
o. u--- tf^«2 6 <»3t«{cm^«oTfe. mmaix 

7t6 4 W^C.-tU' — tf flDXTt 6 8 <Z>Ep.t>£— &£-t£5 CI 
<h*<T#-5. C0>*gIE*fTo£&£. 7-* 3 2 
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